The growth-survival trade-off plays a central role in the coexistence of species-rich 24 plant communities. While recurrently described in forest tree communities primarily limited 25 by light availability, this trade-off is still poorly documented in grassland and savanna 26 vegetation. In this comparative study we planted in a quartzitic degraded site eight-month-old 27 saplings of eleven shrub species native from constrained mountain grassland (Brazilian 28 rupestrian grassland). We measured the relative growth rate (RGR) during a 30-week time 29 interval, leaf water potential under dry and wet conditions, and related these traits to the 30 species survival. The interspecific comparison between the saplings performance clearly 31 showed the classic growth-survival trade-off. The RGR expressed in stem diameter and 32 aboveground biomass explained respectively 62 and 40% of the variation in saplings survival 33 one year after planting, and respectively 65 and 44% of the variation in survival 4.5 years 34 after planting. This trade-off was not related to either leaf water potential or final size in 35 aboveground biomass and basal stem diameter. Our results corroborate the view that the 36 growth-survival trade-off is universally applicable, even in non-forest communities such as 37 grasslands and savannas subjected to severe nutritional deficiency, pronounced seasonal 38 drought, and high light incidence. The environmental differences in micro-habitats that 39 compose rupestrian grasslands should distinctly favour species with contrasting strategies of 40 growth and survival, thus contributing to niche partitioning and coexistence in this species-41 rich ecosystem.
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At the end of July 2003 (peak of the dry season; Fig. 1 ), 96 saplings of each species 145 were planted in an approximately 0.5 ha site degraded by the removal of gravel for road 146 construction, and located close to the greenhouse (for chemical and granulometric details 147 about the soil of the degraded area where the saplings were planted, see Negreiros et al., 148 2009). For each species, six 4 m² plots, positioned randomly in the degraded area, were 149 allocated. In each plot, 16 saplings of the same species were planted in a regular spacing of 150 0.5 m between individuals, totalling 96 saplings per species. Four plots were designated for 151 survival monitoring, while two plots were intended for destructive samplings of aboveground 152 biomass and other measures (see details in section 2.3). Since the planting was carried out in 153 the dry season, the plants were irrigated with sprinklers for 15 minutes every 10 days, during 154 the first two months. level measured with a digital calliper (0.01 mm of precision). In order to determine the shoot 161 dry biomass, the aboveground parts of the plants were cut, dried in oven at 70°C until 162 constant weight was reached, and weighted in analytic scale (precision of 0.001 g) according 163 to Chiariello et al. (1989) . The RGR in aboveground biomass (RGR biomass ) and in stem 164 diameter (RGR diameter ) of each species was calculated according to Hunt (1982) : RGR biomass 165 (lnW 2 -lnW 1 )/ (t 2t 1 ); RGR diameter (lnD 2 -lnD 1 )/ (t 2t 1 ), where W 2 and D 2 are, respectively, the 166 average aboveground dry weight, and the average stem diameter at the end of the evaluation 167 (30 weeks after planting); W 1 and D 1 are, respectively, the average dry weight, and the 168 average diameter on the date of planting; t 2 and t 1 are, respectively, the final and initial time of 
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The 11 species assessed in this study showed a wide range of values in the measured 207 traits ( Table 1 ). The two main components of the PCA corresponded to 80.5 % of the total 208 trait variation measured in plants (Fig. 2) . The positive side of PCA axis 1 corresponded to 209 species with larger final size (i.e. greater biomass and diameter at 30 weeks after planting) and 210 more resistant to water deficit (i.e. minor water potential variation between rainy and dry 
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Since stressful conditions may be caused by a lack or excess of light, water, nutrients, 245 or temperature (Grime, 1977) , it is expected that in several habitats with different selective The precise factors that caused mortality in the saplings were not evaluated in this 265 study, but the causes ranged from pathogens and insect herbivores to physiological stresses, 266 since the saplings grew protected from disturbances such as trampling or burning. Therefore, 267 12 the survival of the evaluated shrubs may be linked to relative investments in conservative 268 traits, with higher survival in species that maximize defensive traits and/or tolerance to 269 stresses. 270 While seasonal water deficit was expected to act as a strong force in structuring Table 1 for species abbreviation codes.
Table 1.
Parameters measured in rupestrian grassland shrubs saplings planted in a degraded quartzitic area in Serra do Cipó, MG, Brazil. The values refer to the mean ± standard error (n = 8 individuals per species). cod.: species abbreviation codes. Biomass and Diameter: respectively, aboveground dry weight and stem diameter at ground level of the saplings 30 weeks after planting. Ψ dry and Ψ wet : Leaf water potential (pre-dawn) measured respectively, at the end of the dry season and at the peak of the rainy season. Ψ (wet -dry) : difference between mean water potential in the rainy and dry seasons; RGR biomass and RGR diameter : respectively, relative growth rate in aboveground biomass and in stem diameter, estimated in the time interval between zero and 30 weeks after planting; Survival (1 year) : percentage of survival one year after planting (n = 64 individuals per species). 
